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Coffee staining is a general problem of inkjet printing ceramic suspensions. It is caused by a flow of liquid from the centre to the edge of a drying drop and leads to a non-uniform deposition of particles. Conventional thick-film preparation methods such as screen printing do not show coffee staining due to the high viscosity of the printing medium.
The approaches to prevent coffee staining that are reported in the literature make use of various physical phenomena such as the Marangoni flow or electro-wetting to obtain homogeneous films.
We present a new approach, which follows a simple consideration: Coffee staining can be suppressed by a sufficiently fast increase of viscosity after deposition. However, the ink viscosity during printing is usually restricted to very low values due to the small diameter of the printhead nozzles. Hence, inks with tailored viscosity need to be developed. The investigations show that the use of a fast drying solvent in the inks is not suitable to prevent coffee staining, if the viscosity is also lowered. When adding a binder to the inks, the viscosity exceeds the boundaries for printing before it is high enough to prevent coffee staining.
However, a combination of binder and fast drying solvent is suitable to prevent coffee staining. This is due to a sufficiently low viscosity during printing and a rapid increase of viscosity after deposition, which leads to a considerable improvement in film topography. The fast evaporation of the IPA leads to a rapid increase of viscosity after deposition and prevents coffee staining at low drying temperatures Thermogravimetric experiment:
IPA evaporates approximately 50 times faster than the residual solvent
Rheology measurements:
The viscosity of the ink with EC and IPA rises about 1 order of magnitude in a very short time span 
Figures:
Surface topography measurements of drops printed with different inks and dried at different substrate temperatures.
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